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Following the closure of schools in the spring 2020 semester due to the COVID-19
pandemic, we developed two surveys to understand how the pandemic affected
elementary education in the U.S. First, we distributed a survey at the end of the spring
2020 semester to understand how school closures impacted delivery of instruction.
Second, we conducted a follow up survey in November 2020 to determine the nature
of instruction provided to students when schools did or did not re-open in Fall 2020 and
understand teachers’ perceptions of student learning and achievement during the
pandemic. Each survey was sent to a sample of over 9,000 teachers who were
randomly selected to be representative of the population of the U.S. Results indicated
that many students did not receive direct instruction in academic skills during the spring
2020 semester. Although by late fall 2020 teachers reported broad use of some form of inperson instructional model, teachers indicated that many of their students were not ready
to transition to the next grade level and that achievement gaps were larger in fall 2020 than
in typical years. These ﬁndings have important implications for practices during potential
school closures in the future.
Keywords: COVID-19, survey research, elementary school, academic instruction, remote instruction

1 INTRODUCTION
The current COVID-19 crisis has presented unique challenges to education professionals across the
U.S. for identifying optimal strategies to promote student achievement. It is well-documented that
school attendance is associated with achievement (Morrissey et al., 2014), and periods of time during
which students do not attend school (e.g., summer) result in minimal progress or declines in
achievement. Such declines are often greater for children from vulnerable groups, such as students
with disabilities, English language learners, and students from low-income backgrounds (Quinn and
Polikoff, 2017). In the current crisis, state departments of education and school districts temporarily
closed schools in spring 2020 and some districts made substantial modiﬁcations to the 2020–2021
school year, such as in-person/remote hybrid instruction or 100% remote instruction (Hobbs, 2020).
Projections of how such closures and changes in delivery of instruction would impact student
achievement suggested that students would have signiﬁcantly lower reading and mathematics
abilities when beginning the fall 2020 academic year compared with previous years, (Kuhfeld
et al., 2020). In addition to having lower overall achievement in mathematics and reading at the
beginning of fall 2020, Kuhfeld et al. reported that students would demonstrate greater variability in
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reading achievement at the beginning of fall 2020. This means
that, in addition to addressing the monumental task of helping
students catch up to where they would be at the beginning of a
typical school year, teachers may have to differentiate instruction
more than they typically would, as students in their classroom
would have a wider range of abilities. Moreover, Kuhfeld et al.
reported that loss of progress or declines in achievement related
to spring 2020 school closures would not be universal. Rather, in a
model that addressed the likely scenario that students from high
socioeconomic status (SES) schools would receive more remote
instruction than would students from low SES schools, SES-based
achievement gaps in mathematics and reading were projected to
be larger at the beginning of fall 2020 than they would be in a
typical school year.
Data supporting some of the projections made by Kuhfeld
et al. are beginning to emerge. For example, one report of Fairfax
County Public Schools (one of the largest school districts in the
U.S.) that was published in the Washington Post indicated that
students are failing classes at a higher rate than they were prior to
the onset of the COVID-19 pandemic (Natanson, 2020). The
report highlights similar patterns of failure rates in other large
school districts across the country, and even larger increases in
failure rates among students with disabilities and English
language learners. Students with disabilities in U.S. schools
who receive special education services [i.e., have an
individualized education plan (IEP)] and students who are
non-native English speakers and have limited English
proﬁciency (i.e., English language learners) may be at risk of
experiencing greater impacts of school closures. These students
often receive small-group or individualized instruction and may
have less access to those services during the pandemic. Moreover,
there may be barriers to communication for students with
disabilities or students with limited English proﬁciency that
hinder their access to remote instruction.
In addition to evidence of larger impacts of the pandemic for
special populations, data are consistent with the notion that
students from higher SES schools would likely receive more
remote instruction than would students from lower SES
schools. Speciﬁcally, one national survey reported that 97% of
children in households with annual incomes over $75,000 have
regular internet access, whereas only 84% of children in
households with annual incomes less than $25,000 have
regular internet access (University of Southern California,
2020). Evidence also suggests that districts who serve larger
numbers of students of color were slower to establish
procedures for providing remote instruction, highlighting and
potentially magnifying opportunity gaps for students from
minoritized backgrounds (Preciado et al., 2020). Such
opportunity gaps also exist along geographic lines, as the
opportunity gap between rural and urban students in access to
live instruction is even larger than the gap for SES (Gross and
Opalka, 2020). Even in countries with relatively short lockdown
periods, remote instruction resulted in minimal progress, and
students from marginalized backgrounds were impacted the most
by school closures (Engzell et al., 2021). Taken together, emerging
data on how COVID-19 results in opportunity gaps highlights a
critical need to document how teachers’ speciﬁc practices for
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delivering instruction have changed, as well as how teachers
perceive the effectiveness of those instructional practices for
promoting student achievement.
Some research has been published examining teachers’
perspectives on the impact of the pandemic on instructional
practices and student achievement. For example, Education Week
(EdWeek Research Center, 2020) provides an ongoing survey
tracker to monitor how K-12 educators are responding to
COVID-19 that is updated every 2 weeks. Results of this
survey indicated that in spring 2020, more than 75% of
students had lower engagement levels in remote instruction
compared to in-person instruction, and approximately 20% of
students were “essentially truant.” Other surveys of teachers have
corroborated concerns regarding student engagement in remote
instruction, as well as other concerns such as lack of access to
appropriate technology needed for remote instruction (Educators
for Educators for Excellence, 2020). Moreover, teachers have
expressed concerns with lack of ability to hold students
accountable, as many students were not required to complete
work, and often feedback was not provided on completed work
(Hamilton et al., 2020). Teachers have also reported feeling
unprepared to teach online when schools unexpectedly moved
to remote instruction in spring 2020 (Marshall et al., 2020).
Addressing complex issues such as large learning losses that
occurred when schools closed early in spring 2020, potential
greater need for individualized instruction, and navigating novel
learning environments (e.g., hybrid classrooms, remote
instruction) represents a monumental challenge for teachers.
Therefore, more research is needed to characterize how
teachers’ academic instruction has changed because of the
pandemic, how these changes differentially impact students
from diverse or minoritized backgrounds, and what practices
teachers believe are effective for maximizing student learning in a
remote learning environment. Although another pandemic of
this scale is unlikely to occur soon, understanding how to best
deliver remote or hybrid instruction has important implications
for continuing to promote student learning in other times of crisis
(e.g., natural disasters).
To understand and describe how the COVID-19 pandemic
has affected delivery of instruction, we conducted two surveys of
elementary school teachers across the U.S. The purpose of the
ﬁrst survey was to examine the academic instructional
opportunities (i.e., reading, writing, and mathematics)
provided to elementary school students during school closures
in the spring 2020 semester due to the COVID-19 pandemic.
Questions centered on instructional opportunities provided by
schools, student participation and access, feedback and
evaluation, and teacher beliefs about instructional effectiveness
and student readiness. The purpose of the second survey was to
understand the nature of instruction provided and teachers’
perceptions of effectiveness of instruction and student
achievement during the fall 2020 semester when schools reopened during the COVID-19 pandemic. Questions focused
on the instructional models used, teacher perceptions of
preparedness for and effectiveness of remote instruction,
speciﬁc practices used for academic skill instruction, and
parent involvement for in-person and remote learners.
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TABLE 1 | Demographic percentages for responders and non-responders.
Survey 1
—

Survey 2

Responders

Non-responders

Responders

Non-responders

—
14.1
12.9*
28.2*
13.4*
18.1
7.3*
6.1
—
27.4
39.6
33.0
—
92.1
7.9
—
5.9
11.8
31.4*
50.9
—
17.5
14.0
17.1
15.0
17.3
19.2

—
13.7
9.3*
18.8*
19.5*
17.4
12.5*
7.7
—
27.3
43.5
29.2
—
92.6
7.5
—
6.0
12.4
26.7*
54.8
—
16.6
16.8
16.6
16.7
16.6
16.5

—
13.7
16.5*
20.7
14.5*
17.0
8.8*
6.8
—
30.8
39.2
29.9
—
94.3
5.7
—
4.9
15.5
28.7
51.0
—
19.5
18.1
14.4
13.6
17.6
16.7

—
15.6
9.1*
19.2
19.4*
18.5
12.4*
7.8
—
27.2
43.4
29.4
—
92.5
7.5
—
6.1
12.3
26.9
54.8
—
16.6
16.6
16.8
16.8
16.6
16.7

Region of US
Paciﬁc
Mountain
North Central
South Central
South Atlantic
Mid-Atlantic
New England
School setting
Rural
Suburban
Urban
School type
Public
Private
Socioeconomic status
Low
Medium-low
Medium-high
High
Grade level
Kindergarten
First grade
Second grade
Third grade
Fourth grade
Fifth grade

Note. *Differences were statistically signiﬁcant at p < 0.05, after correcting for Type I error rate (using the Bonferroni correction). All data presented here represent data provided by MDR.

We asked the following research questions

proportionally reﬂective of the number of teachers in each grade
(K-5), as well as representative of the distribution of the U.S.
population across different geographic regions: Paciﬁc,
Mountain, North Central, South Central, South Atlantic, MidAtlantic, and New England.
Using the margin of error formula proposed by Dillman
(2000), we determined we would need approximately 384
respondents to achieve a margin of error of 3.5%, with a 95%
conﬁdence interval, assuming an expected 50/50 split in the
proportion of participants answering yes or no to a particular
question. According to Dillman (2000), a 50/50 split represents
maximum heterogeneity of a sample. Market Data Retrieval
provided us with a random sample of teacher 9,468 email
addresses. E-mail addresses for 364 teachers were invalid,
resulting in a ﬁnal total of 9,104 teachers who may have
received the invitation to complete both surveys.
For the ﬁrst survey, 428 teachers began the survey, and 390
teachers completed the last question on the survey. For the second
survey, 340 teachers began the survey, and 285 teachers
completed the last question on the survey. This was a lower
than anticipated response rate (4.7% and 3.7% response for the
ﬁrst and second survey, respectively). To evaluate how this
impacted the generalizability of our ﬁndings, we compared
teachers who did and did not respond to the survey, as well as
comparing our sample to national data on teacher demographics
reported by the National Center for Education Statistics (NCES;
Hussar et al., 2020). These comparisons are reported in Tables 1

1 What was the nature of remote instruction in the spring 2020
semester? How did remote instruction change from spring
2020 to fall 2020?
2 How were the needs of students in special education and
English language learners addressed?
3 Are characteristics of schools (e.g., rural vs. urban) and
students (e.g., SES) associated with teacher responses to
questions about students’ access to instructional opportunities?
4 What differences did teachers observe between students
entering their classes in the fall 2020 semester when
compared with prior cohorts of students?

2 MATERIALS AND METHODS
2.1 Participants
This research project was approved by the Institutional Review
Board of the University of Nebraska-Lincoln. We obtained a
representative random sample of educator email addresses for
survey distribution from Market Data Retrieval, a company
focused exclusively on data services related to education. The
company collects demographic information for elementary
school teachers in public and private schools across the U.S.
There were 857,148 teachers in the MDR database in April 2020.
We requested a random sample of e-mail addresses that was
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TABLE 2 | Demographic percentages for teachers in surveys 1 and 2 and national averages.

Gender
Female
Male
Percent of teacher by race
White
Black or African American
American Indian or Alaska native
Asian
Native Hawaiian or Paciﬁc Islander
Multiracial/Other
Hispanic/Latinx
Years of teaching experience
Less than 3
3–9
10–20
Over 20

Survey 1

Survey 2

National averagea

—
94.9
5.1
—
78.3
5.8
2.1
2.6
0.5
4.0
6.4
—
4.0
27.6
34.3
34.1

—
93.3
5.6
—
84.8
4.6
0.4
1.4
0.0
3.2
5.7
—
1.8
29.4
33.8
35.0

—
88.7
11.0
—
78.8
6.6
0.6
2.1
0.2
1.5
10.2
—
9.4
29.2
39.0
22.4

Note. aData derived from the Digest of Education Statistics Table 209.22s Table 209.22 (NCES, 2020).

and 2. When comparing responders and non-responders, after
correcting for Type I error rate, there were some statistically
signiﬁcant differences by geographic region for both Surveys 1
and 2. The only other statistically signiﬁcant difference was that
teachers from medium-high SES schools were over-represented
in Survey 1. Given that teachers who did and did not respond to
the survey were similar with respect to school setting, school type,
SES, and grade level taught, we believe that despite the low
response rates our results are generalizable to the broader
population of elementary school teachers in the MDR
database. When comparing to national averages, our samples
over-represented female teachers, white teachers (Survey 2 only),
and teachers with over 20 years of teaching experience. Our
samples under-represented teachers with less than 3 years of
teaching experience, teachers with between 10 and 20 years of
experience, and Hispanic/Latinx teachers. We discuss the
implications of our low response rate and generalizability of
the results in the Limitations. Demographics of participating
teachers’ classrooms are reported in Table 3.

elaborate on the questions for each survey in the following
subsections.

2.2.1 Survey 1
Survey 1 ﬁrst included questions related to demographics of the
teachers and students in their classrooms, such as questions about
the number of students in their classrooms, student eligibility for
free or reduced-price lunch, ethnicity, special education status,
and English language learner status. Additionally, Survey 1
included 20 questions about teachers’ experience with remote
instruction, including questions about whether and how often
they provided remote instructional opportunities for students, as
well as students’ participation and engagement in those remote
learning experiences. We also asked questions related to
instruction in reading, mathematics, and writing. Our
questions distinguished between academic instruction provided
by teachers and academic activities assigned for students to
complete without instruction. Finally, we asked questions
about students receiving special education or English learner
services in their classrooms, including questions about the
number of students with an Individualized Education Plan
(IEP), whether instruction was provided only in English, the
percent of non-English instruction (if any), and the
accommodations and modiﬁcations made for students with
disabilities and English language learners.

2.2 Survey Questions
We asked similar types of questions across both surveys (Table 4
for a comparison of the categories of questions asked). We

2.2.2 Survey 2
Survey 2 was structured similarly to Survey 1, in that it began with
questions about demographics of teachers and the students in
their classrooms. Then, teachers were asked questions about the
instructional model that their school used for the fall 2020
semester, including whether this model has changed since the
beginning of the school year. Teachers also were asked questions
about remote instruction, if they indicated remote instruction was
part of their school’s instructional model. These questions
included information about student engagement in remote
instruction, frequency and nature of remote instruction,

TABLE 3 | Classroom demographics for teachers completing survey 1 and
survey 2.

%
%
%
%
%
%
%
%

Free/Reduced price lunch
White
Black/African American
American Indian/Alaska Native
Asian
Native Hawaiian/Paciﬁc Islander
Hispanic/Latinx
Eligible for special education

Frontiers in Education | www.frontiersin.org

Study 1

Study 2

53.7
55.5
17.9
3.0
5.0
1.1
19.2
15.0

56.5
55.7
16.2
2.4
4.7
0.9
23.5
15.5
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TABLE 4 | Survey 1 and survey 2 questions.
Questions

Survey 1 (spring 2019)

Survey 2 (fall 2020)

X
X
X
—
X
—

X
X
X
X
X
X

Demographics of teachers and students
Teachers’ experience with remote instruction (e.g., frequency, student engagement)
Instruction in academic content areas
Achievement gaps and supplemental intervention in academic content areas
Instruction for students from minoritized backgrounds (e.g., accommodations, modiﬁcations)
Effective instructional practices for intervention and remote instruction

assignments and grading for remote instruction, and
preparedness for and effectiveness of delivery of remote
instruction. The questions then shifted to a focus on speciﬁc
academic skills, including questions about reading, writing, and
mathematics instruction. These questions focused on the
frequency and nature of academic skills instruction, whether
students were screened on academic skills at the beginning of
the school year, supplemental intervention for academic skills,
and achievement gaps in academic skills. Teachers were asked
speciﬁc questions regarding achievement gaps and supplemental
intervention for academic skills relative to previous cohorts of
students. Teachers answered open-ended questions that asked
about their opinions on instructional practices most effective for
improving academic skills for remote learners and students who
may have fallen behind due to the pandemic. Teachers then
answered questions about special populations in their classroom,
including students with disabilities and English language learners.
Teachers were asked about inclusive practices, accommodations
and modiﬁcations, and opportunity gaps for special populations.

the planned missing forms, participants received the X set of
questions, as well as questions about reading and writing
instruction, but not questions about math instruction, special
populations, or parent involvement.

2.4 Missing Data
All missing data attributable to the planned missing design in
Survey 2 were imputed using multiple imputation. For both
Surveys 1 and 2, some teachers began but did not complete
the survey. We compared teachers who did and did not complete
the survey on key variables to determine whether the data were
missing at random. We ﬁrst conducted chi-square tests based on
data provided by MDR [geographic region, school type (rural,
urban, suburban), public vs. private schools, grade level taught,
and SES]. Results indicated some signiﬁcant differences in
geographic region across teachers who did and did not
complete the survey (e.g., for Survey 2, teachers who
completed the survey were more likely to come from the
north central region of the U.S. than were teachers who did
not complete the survey); however, no other differences were
observed that could plausibly explain differences across teachers
who did and did not complete the survey.
We then conducted Little’s test (Little, 1988) to conﬁrm that
our planned missing variables were missing completely at
random (MCAR). After conﬁrming this, we also used Little’s
test to evaluate whether other key variables were also MCAR,
including grade level, years of experience, percentage of students
on free or reduced-price lunch, percent of students in special
education, time spent reviewing material, school’s current
instructional model, and change in instructional model;
because these data were also determined to be missing
completely at random, we used multiple imputation to impute
the missing values for teachers who did not complete the survey.
There were also rare instances of missing data for questions
that participants skipped and some participant responses were
considered invalid (e.g., when describing race/ethnicity of
students in their class, one teacher reported that 100% of
students were white, 70% of students were black/AfricanAmerican, 94% of students were Native American, 97% of
students were Asian, and 89% of students were Hawaiian;
although it is possible there are multiracial students in the
class, it is unlikely that such large numbers for all race/
ethnicity categories represented valid responses). We
conducted Little’s test after dropping invalid responses, and
these ethnicity variables were not found to be MCAR.
However, such instances of missing data were assumed to be

2.3 Survey Design
Survey 1 included a traditional approach to survey design, in
which all participants were asked to complete all survey items.
However, because of the large number of questions included in
Survey 2, we implemented a planned missing data design. This
approach minimizes the number of survey questions an
individual participant responds to, cutting down on the overall
time it takes each participant to complete the survey. We used a
10-form planned missing design. For this type of design, 10
separate forms of the survey were created, with each form having
a different pattern of missing questions. Participants were
randomly assigned to one of the 10 forms of the survey.
Therefore, because the data for individual questions were
missing due to random assignment to survey form, they were
missing completely at random and standard procedures for
handling missing data were employed. One set of questions
was designated as the “X” set of questions that all participants
received, regardless of the form to which they were assigned. The
X set of questions was made up of the questions deemed to be
most important for the survey (Little and Rhemtulla, 2013). The
X set included the block on teacher and student demographics, as
well as the questions about the school’s instructional model for
the fall 2020 semester, a question about whether teachers believed
their students had skills needed to transition into their new grade
level, and a question about whether teachers were spending more
time reviewing material in the fall of 2020. For example, in one of
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TABLE 5 | Nature of remote instruction during spring 2020 semester.
% Yes
Estimate the percentage of your students that have regular internet access
Did your school provide remote instruction?
For teachers who provided remoted instruction
Did you hold live meetings with students?
Did you provide remote learning experiences that students access independently?
Did you make pre-recorded instructional videos for students?
Did you send worksheets/packets to students to complete at home?
Did your school provide technology for students to use at home (e.g., iPad)?
Did your school send textbooks or library books home with students?
Did you provide feedback to students on assignments completed remotely?

76.5
99.3
—
87.1
92.7
68.7
71.1
79.4
55.3
89.2

Note. Ns for each question ranged from 408 to 422.

Approximately three out of four teachers (76%) were expected to
provide remote instruction only for the remainder of the school
year, and just under one out of four (23%) teachers were expected
to provide remote instruction for the school year and summer.
Teachers reported having an average of 25 students in their
classroom (M  25.0, SD  13.1), and, on average,
approximately 72% of students regularly participated in
remote instruction.
Despite the somewhat high percentage of teachers providing
remote instruction, only 31% of teachers reported that they
believed remote learning experiences were effective at
promoting student achievement (Figure 1). Over 80% of
teachers held both live meetings with students and provided
remote learning experiences that students accessed
independently. However, only 33% of teachers reported
holding daily live meetings with students, with an additional
39% reporting holding live meetings with students once per week.
There was a signiﬁcant, negative correlation between whether
teachers held live meetings and the percentage of students eligible
for free or reduced-price lunch (r  −0.19, p < 0.001), indicating
that teachers who served larger numbers of students from lowincome backgrounds were less likely to hold live meetings with
their students. This is consistent with a negative correlation
between the percentage of students eligible for free or
reduced-price lunch and the teacher-reported percentage of
students who have regular internet access (r  −0.41, p < 0.001).
A much larger percentage of teachers reported providing
activities that students could complete independently at home
(93%). On average, teachers reported providing 3.1 (SD  1.9)
assignments per day. However, a large proportion of teachers
reported that the assignments were not graded (48%).

FIGURE 1 | Teacher perceptions of effectiveness of remote instruction in
spring 2020.

missing at random (e.g., data entry errors, accidentally skipping
questions) and were also imputed.

3 RESULTS
3.1 Survey 1 (Spring 2020)
Teachers completed Survey 1 at the end of the Spring 2020
semester during school closures following the onset of the
COVID-19 pandemic. Given that this was the beginning of
the pandemic and the ﬁrst time many teachers engaged in
remote instruction, our research questions for Survey 1
focused on characterizing the nature of remote instruction at
that time, including how it varied across student populations and
demographics. The following sections are organized based on the
types of questions included in Survey 1.

3.1.2 Teacher Responses to Questions About
Academic Skills Instruction (Spring 2020)
Teachers reported that, on average, only three out of ﬁve of their
students (M  60.5%; SD  27.4) were prepared to advance to the
next grade level at the time their school closed in spring 2020.
Results of multiple regression analyses predicting which students
had the skills needed to transition to the next grade level and
frequency of academic skills instruction are reported in Table 6.
Multiple regression analysis indicated that greater percentages of
students eligible for free/reduced price lunch and special

3.1.1 Teacher Responses to Questions About Remote
Learning Experiences (Spring 2020)
Data on remote learning experiences indicated that nearly all
teachers provided some form of remote instruction (Table 5).

Frontiers in Education | www.frontiersin.org
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3.1.3 Teacher Responses to Questions About Special
Populations (Spring 2020)
Data pertaining to remote instruction for students with
disabilities indicated that teachers had an average of three
students with an IEP in their classroom (M  3.8, SD  3.5).
Teachers reported that more than 55% of students with an IEP
participated in remote instruction. Approximately 38% of
teachers expected students with an IEP to complete the same
remote assignments as general education students in their class,
whereas 47% of teachers expected students with an IEP to
complete the same remote assignments as general education
students only sometimes, followed by 16% of teachers not
expecting the same remote assignments from students with an
IEP. Approximately 77% of teachers provided special
accommodations for students with disabilities themselves, and
82% of teachers indicated that other teachers, such as
paraprofessionals or resource teachers, provided services to
students with disabilities in their class. In addition, 79% of
teachers indicated that either they or another teacher (e.g.,
resource teachers) were holding a small group or one-to-one
meeting with students with disabilities to provide individualized
supports.
Eighty-ﬁve percent of teachers reported having English
language learners in their classroom, with an average of 6
English language learners in the classroom (M  5.7, SD 
7.5). The language spoken by English language learners varied
(e.g., Spanish, Chinese, Portuguese, French, Arabic, Vietnamese,
Russian), but Spanish was predominant. Instruction was
provided mostly in English with only 11% of teachers
reporting providing instruction in another language.
Approximately 43% of teachers indicated providing no
instructional accommodations for English language learners
during school closures.

TABLE 6 | Standardized regression coefﬁcients for links between classroom
demographic composition, percentage of students ready to transition to the
next grade level, and frequency of academic skills instruction.

%
%
%
%

FRPL
White
SPED
ELL

Transition

Reading

Mathematics

Writing

−0.24***
0.21***
−0.16***
0.05

0.13*
0.16*
0.02
−0.06

0.12+
0.07
0.01
−0.03

0.13+
0.14*
0.05
−0.06

Note. FRPL, Students eligible for free/reduced-price lunch. SPED, Students eligible for
special education services; ELL, students eligible for english language learner services.

education were associated with smaller percentages of students
ready to advance to the next grade level. In contrast, larger
percentages of white students in the classroom were associated
with larger teacher estimates of the percent of students ready to
advance to the next grade level.
Of the teachers who were providing remote instruction, 67% of
teachers reported providing some form of reading instruction
daily (i.e., direct instruction in reading skills or independent
reading activities). Approximately 25% of teachers provided
direct instruction in reading skills daily whereas 25% of
teachers reported never providing direct instruction in reading
skills. Over 90% of teachers provided independent reading
activities for students to complete on their own more than
once per week. Multiple regression analyses indicated that
teachers who reported having larger numbers of students
eligible for free/reduced price lunch and larger numbers of
white students also reported providing more direct instruction
in reading skills.
This pattern of ﬁndings was similar for mathematics, in which
70% of teachers reported providing some form of remote
instruction daily. About 28% of teachers reported providing
direct instruction in mathematics skills daily whereas 22% of
teachers reported never providing direct instruction. In addition,
approximately 94% of teachers reported providing independent
mathematics activities more than once per week. No classroom
demographic variables were signiﬁcant predictors of teacher
reports of frequency of direct instruction in mathematics,
although the association between percent of students eligible
for free/reduced-price lunch and amount of direct instruction
in mathematics was positive and marginally signiﬁcant.
In contrast, fewer teachers (36%) reported providing some
form of remote instruction in writing daily. Teachers were also
less likely to provide daily direct instruction in writing skills
(13%) compared to that of reading and mathematics, whereas the
percentage of teachers not providing any direct instruction in
writing were comparable (22%) to those in reading and
mathematics. Furthermore, 76% of teachers reported providing
independent writing activities more than once per week. There
was a positive, statistically signiﬁcant association between percent
of white students in the classroom and the amount of direct
instruction in writing skills. The association between percent of
students eligible for free/reduced-price lunch and frequency of
writing instruction was positive and marginally signiﬁcant.
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3.2 Survey 2 (Fall 2020)
Teachers completed Survey 2 during the Fall 2020 semester, after
having some experience providing remote and/or hybrid
instruction. Therefore, we expected that teachers would be
more prepared for providing remote instruction. Additionally,
in the U.S. some teachers provided 100% in-person instruction
for at least part of the Fall 2020 semester. Our research questions
for Survey 2 focused on how delivery of remote instruction
changed from Spring to Fall 2020, as well as whether there
were differences in achievement between students entering the
Fall 2020 semester and prior cohorts of students. The following
sections are organized based on the types of questions teachers
responded to for Survey 2.
Although results of Survey 1 indicated that teachers believed
approximately 60% of students were ready to transition to the
next grade level, teachers who completed Survey 2 reported that,
on average, 49.0% of their students were ready to transition to
their classroom at the beginning of the fall 2020 semester. This
indicates that in spring 2020 teachers may have underestimated
the impact of the pandemic on student learning, to some degree.
Additionally, 75.3% of teachers reported spending more time
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instruction was more effective in fall 2020 than it was in
spring 2020. In contrast, 95.5% of teachers believed that
remote instruction was less effective than in-person
instruction, with 67.6% indicating it was “much less effective”
than in-person instruction. Internet access may contribute to
relative ineffectiveness of remote instruction as teachers reported
that, on average, 21.3% of remote learners did not have reliable
internet access. Similarly, a large majority of teachers (91.5%)
whose schools used some form of remote instruction reported
that remote learners were less engaged in instruction than were
in-person students. Additional information characterizing the
nature of remote instruction is provided in Table 7.

3.2.3 Teacher Responses to Questions About
Academic Skills Instruction (Fall 2020)
A summary of the frequency with which teachers provided direct
instruction in academic skills in the Spring and Fall 2020
semesters is reported in Table 8. Across all academic domains,
although a substantial number of teachers reported providing no
direct instruction in academic skills in the Spring 2020 semester,
almost all teachers reported providing direct instruction in
academic skills daily or a few times per week during Fall 2020.
After correcting for multiple comparisons, frequency of direct
instruction in academic skills was not correlated with percentage
of students eligible for free or reduced-price lunch.
Approximately 82.1% of teachers indicated that students were
screened for reading difﬁculty at the beginning of the 2020–2021
school year, and 80.9% of teachers reported providing
supplemental reading intervention to low performing students.
Although 73.9% of teachers indicated that achievement gaps in
reading were larger than they were in typical years, only 32.0% of
teachers reported providing supplemental reading intervention to
more students than they would in a typical year. In addition to
examining data descriptively, we used multiple regression analysis
to examine whether classroom demographic variables (i.e., percent
of students eligible for free/reduced-price lunch, percent of
students eligible for special education, percent of students who
were white), instructional model, and percent of students ready to
transition to the new grade at the beginning of the year were
associated with magnitude of teacher-reported achievement gaps
in academic skills. For reading, there were no signiﬁcant predictors
of teacher-reported achievement gaps in reading.
When asked about the instructional practices that were most
effective for improving reading outcomes for remote learners, the
most common responses supported the use of small group
instruction, speciﬁc online platforms/apps that helped keep
students engaged, and repeated practice. Other teachers
reported miscellaneous activities that helped improve reading
(e.g., phonics, combining independent work with live instruction,
parent support) and a small number of teachers (about 6% of all
responses) reported that there were no instructional practices that
were effective at promoting reading skills for remote learners.
There was a similar pattern of responses when teachers were
asked about what worked best for students who may have fallen
behind during the pandemic, with the most common responses
supporting use of small group instruction, one-on-one
instruction, and daily practice.

FIGURE 2 | Teacher-reported school insctructional models.

reviewing material from the previous grade, compared to
typical years.

3.2.1 Teacher Responses to Questions About
Instructional Models (Fall 2020)
Teacher data on instructional models is reported in Figure 2.
Although approximately 53% of schools were using an in-person
or hybrid instructional model to begin the fall 2020 semester, by
November 2020 approximately 68% of teachers reported their
schools used an in-person or hybrid instructional model. This
represents a positive trend, as many elementary schools that were
initially hesitant to begin the year with in-person instruction
ended up transitioning to in-person instruction by the middle of
the 2020–2021 school year.
3.2.2 Teacher Responses to Questions About Remote
Instruction (Fall 2020)
Among teaches who provided remote instruction, approximately
two thirds (67.1%) reported that their school or district provided
some form of training in delivery of remote instruction, and
88.0% of teachers believed that their delivery of remote
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TABLE 7 | Nature of remote instruction during fall 2020 semester.

Was remote instruction live? (n  131)
Were remote learners expected to complete the same assignments? (n  104)
Are assignments for remote learners graded the same? (n  181)

Yes (%)

No (%)

Sometimes

53.2
58.7
67.6

14.4
19.2
12.9

32.4%
22.1%
19.4

TABLE 8 | Percentage of teachers providing instruction in academic skills.

—
Reading
Did you provide
Did you provide
Mathematics
Did you provide
Did you provide
Writing
Did you provide
Did you provide

direct instruction in reading skills?
independent reading activities for students to complete on their own?
direct instruction in mathematics skills?
independent mathematics activities for students to complete on their own?
direct instruction in writing skills?
independent writing activities for students to complete on their own?

Although fewer teachers (69.7%) reported screening students for
mathematics difﬁculties at the beginning of the 2020–2021 school
year, a similar number of teachers (81.8%) reported providing
supplemental mathematics intervention as reported providing
supplemental reading intervention. Similar to results for reading,
65.6% of teachers indicate achievement gaps in mathematics were
larger in fall 2020 than they are at the beginning of a typical school
year, but only 29.2% of teachers reported providing supplemental
mathematics intervention to more students than they would in a
typical school year. As with reading, no identiﬁed predictor variables
(classroom demographics, instructional model, and student
readiness for transitioning at the beginning of the year) were
associated with teacher-reported achievement gaps in
mathematics in our multiple regression model.
When asked about instructional practices that were most effective
for improving mathematics outcomes of remote learners, the most
common practices identiﬁed for supporting mathematics skills in
remote learners were use of speciﬁc online math learning platforms
that included tools such as digital manipulatives, as well as small
groups, daily practice, and explicit instruction. Other teachers gave
miscellaneous responses or indicated that they did not believe
anything was effective for teaching mathematics remotely. When
asked about what worked best for students who may have fallen
behind during the pandemic, the most common responses indicated
that small-group or one-on-one instruction in speciﬁc math skills was
effective. Other teachers reported miscellaneous responses (e.g., having
parent support, review/re-teaching basic skills), and approximately
10% of teachers indicated they did not believe any practices were
sufﬁcient to help students who fell behind during the pandemic catch
up to their peers.
In contrast to results for reading and mathematics, only 20.3% of
teachers reported that their students were screened for writing
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No, never

Yes, less
than once
per week

Yes, once
per week

Yes, a
few times
per week

Yes, daily

Spring/Fall

Spring/Fall

Spring/Fall

Spring/Fall

Spring/Fall

—
24.6/0.0
2.7/1.8
—
22.4/0.0
1.4/3.3
—
21.6/6.4
3.2/11.7

—
5.1/0.0
0.8/2.6
—
5.6/0.0
1.4/2.6
—
11.8/5.8
6.4/4.4

—
13.8/3.1
6.2/6.4
—
12.9/5.6
3.6/5.7
—
20.3/6.0
14.3/11.6

—
31.9/20.2
29.2/21.4
—
31.4/15.5
25.7/13.9
—
33.6/22.3
41.9/31.1

—
24.6/76.7
61.1/67.8
—
27.7/79.0
67.9/74.4
—
12.7/59.5
34.3/41.2

difﬁculties at the beginning of the 2020–2021 school year, and
only 51.2% of teachers reported providing supplemental writing
intervention to low-performing students. A majority of teachers
(56.8%) believed that achievement gaps in writing were comparable
to typical years. Only 25.8% of teachers reported providing
supplemental writing intervention to more students than they
would in a typical year. Multiple regression analyses indicated
that teachers who reported having more students who were ready
to transition to their class at the beginning of Fall 2020 observed
smaller changes in achievement gaps in writing due to the pandemic
(β  −0.15, p < 0.05). No other effects were statistically signiﬁcant.
When asked what instructional practices supported development
of writing skills for remote learners, the most common responses were
practicing speciﬁc writing skills (e.g., handwriting, spelling,
punctuation) and explicit instruction. Other less common
responses included use of technology, and opportunities for
independent writing. A substantial number of teachers
(approximately 18.8%) indicated they did not believe any speciﬁc
practices were effective for teaching writing skills remotely. When
asked what could support writing skills among students who may have
fallen behind due to the pandemic, the most common responses were
daily practice and small group or one-on-one instruction. Other
responses included parent support, live instruction, explicit
instruction, and re-teaching basic skills. Approximately 14% of
teachers indicated that they were concerned nothing would help
catch up students who had fallen behind.

3.2.4 Teacher Responses to Questions About Special
Populations (Fall 2020)
Regarding students with disabilities, approximately 25% of
teachers reported that students with disabilities were spending
less time in the general education class than they would in typical
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years; however, an additional 25% of teachers reported that
students with disabilities were spending more time in the
general education class than they would in typical years. In
contrast, the majority of teachers (58.5%) reported that
achievement gaps for students with disabilities were larger
than they were in previous years. This pattern of results
indicates that although the pandemic disproportionately
affected achievement for students with disabilities, it did not
appear to have a dramatic effect on inclusion in general education
classrooms for students with disabilities in the Fall 2020 semester.

The large impacts of school closures and associated remote
instruction are seen through teacher report that only 50% of
students were ready to transition to their class at the beginning of
the 2020–2021 school year. Regression analyses from fall 2020
indicated that low-income students, students with disabilities,
and non-white students were those who were more likely to not
have the skills needed to transition to the next grade level when
school closures happened in Spring 2020, indicating
disproportionate impacts of the pandemic on the most
vulnerable students. However, it appears that teachers may
have been aware of these disproportionate impacts, as analyses
also indicated that teachers with greater percentages of students
from low-income backgrounds were more likely to provide
frequent direct instruction in academic skills.
Most teachers indicated that achievement gaps in reading and
mathematics were larger in fall 2020 than they would be in typical
years; however, these changes were not associated with
instructional model, classroom demographics, and student
readiness to begin the Fall 2020 semester. This is consistent
with projections made by researchers (Kuhfeld et al., 2020) as
well as our ﬁndings that many teachers were unable to provide
daily instruction in mathematics skills during school closures in
spring 2020. Research from other countries on impacts of the
COVID pandemic corroborate our ﬁndings, as Engzell et al.
(2021) reported that the amount of learning loss that occurred
in the Netherlands corresponded directly to the amount of time
schools were closed, indicating little to no learning during school
closure and remote instruction.
Although teachers who completed our survey in fall 2020
reported that achievement gaps were larger than in prior years,
most teachers did not report providing supplemental
intervention in academic skills to more students than in
previous years. There are several possible explanations for this
pattern of results. First, it is possible that larger achievement gaps
do not necessarily correspond to more students being behind, but
instead reﬂect some students falling further behind than they
would have been in a typical year. Alternatively, it is possible that
there are more students who are struggling with academic skills,
but that teachers do not have the time or resources to provide
intervention to additional students. Regardless of the
circumstances, it is alarming that many students struggling in
academic content areas are not receiving appropriate support.
Kuhfeld et al. (2020) projected that there would be greater
variability in students’ academic skills at the beginning of the
Fall 2020 semester than there would in typical years. If this is
indeed the case, addressing such variability represents an
additional challenge for teachers with limited resources, and
teachers may choose to allocate resources to those students
with the most signiﬁcant educational need.
Given prior evidence that summer loss is greater for the most
vulnerable students (Quinn and Polikoff, 2017), we expected that
effects of school closures would disproportionately affect those
students (e.g., students from low-income backgrounds, students
with disabilities, English language learners). Findings from
Engzell et al. (2021) and our surveys suggest this was the case.
For example, teachers who responded to our surveys indicated
that achievement gaps for students with disabilities were larger in

4 DISCUSSION
The purpose of this study was to characterize how the COVID-19
pandemic impacted instruction delivered to students in the spring
and fall 2020 semesters, as well as teachers’ perceptions of the
pandemic’s impact on student achievement. Our results suggested
that although many students were not receiving daily direct
instruction in academic skills during school closures in spring
2020, schools and districts were able to shift remarkably quickly to
provide elementary school teachers with the supports needed to be
prepared to deliver both remote and in-person instruction in an
altered instructional environment during the 2020–2021 academic
year. According to teachers’ perspectives, district and school efforts
to shift the way instruction was delivered during the 2020–2021
academic year were successful at improving the overall quality of
remote instruction and mitigating opportunity gaps.
Despite the tremendous efforts of teachers and schools, there is
cause for alarm about the number of students who participated in
academic instruction during the Spring 2020 semester. Based on
our survey results, we estimated that between 7.2 million and 11.6
million elementary school students in grades K-5 may not have
received any live remote instruction (e.g., video conference)
during the pandemic in spring 2020. We estimated this range
using a combination of U.S. Census data from 2018 and our
current survey results, with margin of error calculations.
According to our estimations of U.S. Census data
(United States Census Bureau, 2018), there were more than 24
million students in grades K-5 in 2018 (ranging from 24.0 million
to 24.2 million), which provides a conservative estimate for the
number of students in grades K-5 in 2020. We then considered
that 0.71% of teachers reported that their schools did not provide
any remote instruction or learning activities for students. Next, we
considered that 12.9% of teachers reported that they did not
provide any live instruction, and of those that did, teachers
reported that nearly a quarter of their students (24%) never
attended remote learning. We used our margin of error
estimates of ± 3.5% on each of these percentages to calculate
our ranges. Our estimate of teachers was similar to an estimate
from Education Week that approximately 23% of students were
essentially “truant” during COVID-19-related school closures
(EdWeek Research Center, 2020). Even if we consider that our
sample may have overestimated the percentage of students who
missed instruction, and use 23% as an estimate instead, we would
still estimate approximately 6.9 million students did not access live
remote instruction during spring 2020 at the low end of the range.
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U.S. However, a large percentage of teachers did not respond
to the surveys. Although responders and non-responders were
similar in key demographic variables (e.g., SES, school setting,
school type, grade level taught), our low response rate could result
in selection bias, if teachers who responded to the surveys differed
from other teachers in ways that we were unable to quantify (e.g.,
political beliefs, personal investment in how the COVID
pandemic impacted students).
Additionally, Survey 1 was conducted when teachers may not
have had access to their student records. In many cases, we asked
teachers to estimate numbers that they may have been able to
provide more accurately under other circumstances. For example,
three teachers emailed us to indicate that they did not know the
free or reduced-price lunch status of the students in their
classrooms. It is also possible that the teachers may have
under- or over-estimated other descriptive variables for their
classrooms or were unaware of some of the school services
provided by resource and special education teachers. Although
all surveys require some level of estimation, and we expect any
errors would be randomly distributed and potentially balanced
across the sample, there is the potential for some mis-estimation
in our ﬁndings.
A third limitation relates to the wording in some of our survey
questions. For example, although teachers reported whether
achievement gaps were larger or smaller than prior years, we
do not have a baseline estimate of the magnitude of achievement
gaps for each teacher in a typical year. For example, a teacher who
works in a school district that is relatively segregated across SES
lines may always observe large achievement gaps between
students from low- and high-income backgrounds, leaving
little opportunity for the pandemic to alter the magnitude of
the achievement gaps.

fall 2020 than they would be in typical years. Although
approximately 93% of teachers reported that they or another
teacher at their school were providing accommodations for
students with disabilities in spring 2020, one particularly
surprising ﬁnding was that approximately 4% of teachers
reported that neither they nor other teachers at their school
were providing accommodations for students with disabilities.
The remaining 3% of teachers reported that it was unknown
whether anyone was providing accommodations for their
students with disabilities. Similarly, less than 60% of teachers
reported providing accommodations for English language
learners in spring 2020. Many teachers are not prepared to
meet the needs of English language learners (García et al.,
2010), and lack of access to instruction may have dire
consequences for these students.
Although data from the spring 2020 survey indicated that
students from low-income backgrounds were less likely to
receive live instruction, data from the fall 2020 survey suggest
that teachers and schools may have been able to mitigate these
opportunity gaps during the fall 2020 semester, to some degree. For
example, although there was a negative correlation between the
percentage of students eligible for free/reduced price lunch and the
frequency of live meetings in spring 2020, in fall 2020 there was no
association between the percentage of students eligible for free/
reduced price lunch and teacher perceptions of how achievement
gaps in fall 2020 differed from previous years. In other words,
teachers with larger numbers of low-income students were not
more likely to report observing larger achievement gaps in fall 2020
compared to prior years. Similarly, there was not a consistent
pattern of responses to suggest that service delivery models in fall
2020 differed substantially for students with disabilities when
compared to previous years.
Efforts that schools made to prepare teachers for delivery of remote
instruction appear to have been effective, according to teacher report.
Although most teachers (69%) reported that they believed remote
instruction delivered in spring 2020 was ineffective or they were
uncertain of its effectiveness, a large majority of teachers reported they
believed their remote instruction in fall 2020 was more effective than it
was in spring 2020. It is possible that increases in teacher perceptions
of remote instruction are due to greater experience delivering remote
instruction, but it is also worth noting that most teachers reported
receiving professional development opportunities on delivery of
remote instruction. Of 57 teachers who completed an open-ended
question about the nature of training they were provided, 60%
indicated they had access to online workshops, conferences, etc., or
completed one or more full day professional development workshops
to improve delivery of remote instruction. Despite these efforts, several
teachers provided information about what could potentially make
instruction more effective. Several ideas were brought up by multiple
teachers, such as increased access to online resources, more smallgroup or one-on-one instruction, more delivery of materials to
students, a well-developed online curriculum, or a dedicated
virtual/remote teacher.

4.2 Implications and Conclusions
The results of our surveys have important implications for
future delivery of remote instruction. Although another
pandemic of the same magnitude as the COVID-19
pandemic may not emerge soon, we do not know how the
current pandemic will continue to evolve and affect student
learning. Moreover, knowledge of how remote learning and
school closures impact delivery of instruction and achievement
has important implications for other emergency situations, in
which schools may need to temporarily close (e.g., following
natural disasters). Some teachers reported that combining
independent work with live instruction was most effective
for promoting academic achievement during remote
instruction, and several teachers stressed the importance of
evidence-based instructional practices, such as explicit
instruction, for supporting students who fall behind during
school closures. For example, when describing what would be
effective for helping struggling students catch up, one teacher
stated that “We need time to diagnose . . . deﬁciencies and set
up instruction that ﬁlls in the gaps. Just pushing forward will
not eliminate the gap, we have an opportunity to really do
something for kids that can help. This is a question we should
be discussing at each (meeting) instead of what is next in the
pacing guide.” These types of comments from teachers,

4.1 Limitations
The samples of teachers who completed our surveys were
generally representative of the population of teachers in the
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